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(57) Abstract : 

fa*** PROBLEM TO BE SOLVED: To provide a radio repeater 

tm m I I | | 

y 111 y in which power consumption is reduced and no 

; I i ><1 >T\i s abnormal oscillation is caused, 

i ; £>-c ■ ? $ ( '> . ...... \ 

*~~ } "\ SOLUTION: The radio repeater in which a signal for 

' ^ radio communication between a base station and a 

ILTiT'' ^""vS^ !••>"" s \ >% mobile station is amplified bidirectionally by 
/| * | , V \ !\ h'si*«?* amp 1 i C i crs 5, 6 and the amplified signal is relayed, 
/ | < \ \|8*(«ftj( is provided with an antenna 1 installed outdoor for 

■ transmission reception with the base station, an 
antenna 2 installed indoor for transmission 
reception with the mobile station, a reception circuit 11 to detect a signal via a 
control channel from the base station, and a timing generating circuit 12 generating 
a timing signal for slot synchronization with a timing of the signal via the control 
channel detected by the reception circuit 11. Then the power of the amplifiers 5, 
6 is switched by the timing signal. 
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CLAIMS 


[Claim(s)] 


[Claim l]In a communication relay group which amplifies a signal of radio between 
a base station and a mobile station bidirectionally with an amplifier, and relayed 
it, An antenna for transmission and reception [ to the outdoors ] with a base station, 
and an antenna for performing transmission and reception with a mobile station indoors, 
Equip timing of a signal of a control channel detected in a receiving circuit which 
detects a signal of a control channel from a base station, and this receiving circuit 
with a timing generating circuit which generates a timing signal which carries out 
a slot synchronization, and with this timing signal. A communication relay group 
performing the enter end of a power supply of said amplifier. 

[Claim 2]The communication relay group according to claim 1 adding a display for 
indication which displays a receiving level of a signal of a control channel which 
used an antenna of said outdoors as a directional antenna, and was detected by said 
receiving circuit. 

[Claim 3]The communication relay group according to claim 1 or 2 installing two or 
more antennas indoor [ said ] selectable, detecting a receiving level of a signal 
in an antenna indoor [ said ] in said receiving circuit, and switching said two or 
more antennas with this receiving level. 

[Translation done. ] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

- 3 - 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invent ion] Thi s invention relates to the communication relay group which 
relays the radio signal between the base station in a mobile communications system, 
and a mobile station. 
[0002] 

[Description of the Prior Art] In recent years, a cellular phone like PHS (Personal 
Handy phoneSystem) is spreading dramatically from the convenience. PHS comprises a 
base station installed in the outdoors, and a mobile station which human being carries, 
and can be used as a cellular phone which can carry out sending and receiving to a 
directly public network. 

[0003] In PHS, communication of a TDMA (Time Division Multiple Access)-TDD (Time 
Division Duplex) system is performed. In this communication method, a transmission 
slot differs from a receiving slot in time, and it communicates by switching 
transmission and reception. In PHS, since the frequency currently used is 1.9 GHz 
bands and is high frequency as semi- microwave, the electric wave from the base station 
installed in the outdoors cannot reach easily in a building. Since a large amount 
of expense is needed, especially installing an indoor base station in each place in 
the building where the person of a large number which there is public responsibility 
and carry a mobile station exists has the needs that he wants the electric wave from 
said outdoor base station to arrive indoors. In order to satisfy these needs, it is 
necessary to form the communication relay group which relays the electric wave from 
each between an outdoor base station and an indoor mobile station. 
[0004]The outdoor antenna 1 which drawing i is an outline block diagram of this 
communication relay group, and transmits and receives an electric wave with an outdoor 
base station, and the indoor antenna 2 which transmits and receives an electric wave 
with an indoor mobile station, It has the circulators 3 and 4, the amplifier 5 for 


the upstreams from a mobile station to a base station, and the amplifier 6 for the 

going-down circuits from a base station to a mobile station. 

[0005] 

[Problem to be solved by the invention]However, since it is unknown when communication 
is performed between a base station and a mobile station if it is in the conventional 
communication relay group, it is necessary to always make the power supply of the 
amplifiers 5 and 6 one, and power consumption becomes large. Since the isolation 
characteristic of the circulators 3 and 4 was insufficient, a return will start 
mutually between the two amplifiers 5 and 6, and there was a problem that the 
amplifiers 5 and 6 will oscillate. 

[0006] it makes and comes out of this invention in view of the above-mentioned point. 
It is in providing the communication relay group which reduces the purpose and does 
not cause an abnormal oscillation. 

[0007] 

[Means for solving problem] In the communication relay group which the invention 
according to claim 1 amplifies the signal of the radio between a base station and 
a mobile station bidirectionally with an amplifier, and was relayed, The antenna for 
transmission and reception [ to the outdoors ] with a base station, and the antenna 
for performing transmission and reception with a mobile station indoors, Equip the 
timing of the signal of the control channel detected in the receiving circuit which 
detects the signal of the control channel from a base station, and this receiving 
circuit with the timing generating circuit which generates the timing signal which 
carries out a slot synchronization, and with this timing signal. It was made to perform 
the enter end of the power supply of said amplifier. 

[0008]The invention according to claim 2 uses the antenna of said outdoors as a 
directional antenna in the invention according to claim 1, and the display for 
indication which displays the receiving level of the signal of the control channel 
detected by said receiving circuit was added. 

[0009] In the invention according to claim 1 or 2 the invention according to claim 
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3, Two or more antennas indoor [ said ] are installed selectable, the receiving level 
of the signal in an antenna indoor [ said ] is detected in said receiving circuit, 
and said two or more antennas were switched with this receiving level. 
[0010] 

[Mode for carrying out the invent ion] Hereaf ter, an example of an embodiment of the 
invention is explained based on Drawings. Drawing 1 is a block diagram showing the 
outline composition of the communication relay group in which an example of an 
embodiment of the invention is shown. The outdoor antenna 1 with which the 
communication relay group of this embodiment transmits and receives an electric wave 
with an outdoor base station, The indoor antenna 2 which transmits and receives an 
electric wave with an indoor mobile station, and the amplifier 5 for the upstreams 
from a mobile station to a base station, It has a signal and the distributor 9 which 
gets down and distributes the signal for circuits, the switch 10, and the receiving 
circuit 11 and the timing generating circuit 12 the switches 7 and 8 for switching 
connection of the amplifier 6 for circuits and the amplifiers 5 and 6 by getting down, 
and for the upstreams from a base station to a mobile station. 

[0011]The receiving circuit 11 has the low noise amplifier 13, the mixer 14, the local 
oscillator 15, and the demodulator 16, The signal of the control channel from a base 
station inputted via the distributor 9 and the switch 10, It mixes by the oscillation 
signal and the mixer 14 from the local oscillator 15 which are oscillated on the 
frequency of the immobilization corresponding to the control channel from a base 
station, demodulated data is further generated by getting over with the demodulator 
16, and it is a receiving circuit only for a control channel. 

[0012]The timing generating circuits 12 are an upstream and a thing which gets down 
and generates a timing signal of a slot of a circuit based on demodulated data 
outputted from the receiving circuit 11. 

[0013] One of a power supply of the amplifiers 5 and 6, OFF, and a change of the switches 
7 and 8 are controlled by a timing signal generated in the timing generating circuit 
12. That is, in the case of a signal of a going-down circuit from an outdoor base 
station to an indoor mobile station inputted from the outdoor antenna 1, the switch 
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7 is switched to the terminal b side, and are one [ a power supply of the amplifier 
6 ] and the switch 8 is switched at the terminal d side. Therefore, it gets down from 
a base station and a signal of a circuit is sent out to a mobile station through the 
terminal b of the outdoor antenna 1 and the switch 7, the terminal d of the amplifier 

6 and the switch 8, and the indoor antenna 2. A signal of an upstream from an indoor 
mobile station to an outdoor base station serves as a course contrary to an 
above-mentioned case, and is sent out to a base station through the terminal c of 
the indoor antenna 2 and the switch 8, the terminal a of the amplifier 5 and the switch 
7, and the outdoor antenna 1. 

[0014]As mentioned above, according to the communication relay group of this 
embodiment, restore to a signal of a control channel from a base station by a receiving 
circuit, generate a timing signal of a slot, and with this timing signal. While the 
one [ getting down with an upstream and / a power supply in the direction of the 
required amplifiers 5 and 6 ] according to a circuit, Since it was made to switch 
the switches 7 and 8, it becomes unnecessary one [ a power supply of both amplifiers 
5 and 6 ] always, Since reduction of power consumption can be aimed at, and it gets 
down with an upstream and a flow of a signal of a circuit was switched with the switches 

7 and 8, it becomes without it seeming that the amplifiers 5 and 6 cause an abnormal 
oscillation. 

[0015] Drawing 2 is a block diagram showing outline composition of a communication 
relay group concerning other embodiments of this invention. In composition of a 
communication relay group shown by drawing 1 , it has composition which added the 
receiving level display for indication 17 which displays a receiving level of a signal 
of a control channel from a base station while the directional antenna la is used 
for a communication relay group of this embodiment as an outdoor antenna. Since an 
outdoor base station and this communication relay group are installed in a fixed place 
and relative physical relationship does not change, a directive direction can be set 
up the optimal by adjusting the direction of the outdoor directional antenna la based 
on a display level of the receiving level display for indication 17. 
[0016] Drawing 3 is a block diagram showing outline composition of a communication 
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relay group concerning an embodiment of further others of this invention. In 
composition of a communication relay group shown by drawing 2 , have composition of 
having formed separately the change over switch 19 of the indoor antenna 18 and the 
indoor antennas 2 and 18 independently [ the indoor antenna 2 ] , and with the receiving 
level display for indication 17. By monitoring a level of each slot of an upstream, 
and switching connection of the antennas 2 and 18 with the change over switch 19, 
if lower than a threshold which a level of a head part of each slot set up, If the 
antenna with a big receiving level is used, the antenna diversity effect can be given. 
[0017] 

[Effect of the Invention]As mentioned above, in the communication relay group which 
according to the invention according to claim 1 amplifies the signal of the radio 
between a base station and a mobile station bidirectionally with an amplifier, and 
relayed it, The antenna for transmission and reception [ to the outdoors ] with a 
base station, and the antenna for performing transmission and reception with a mobile 
station indoors, Equip the timing of the signal of the control channel detected in 
the receiving circuit which detects the signal of the control channel from a base 
station, and this receiving circuit with the timing generating circuit which 
generates the timing signal which carries out a slot synchronization, and with a 
timing signal. Since get down with the object for upstreams and it becomes unnecessary 
one [ the power supply of both amplifiers for circuits ] always, since it was made 
to perform the enter end of the power supply of an amplifier, and it gets down with 
an upstream and the flow of the signal of a circuit was switched with a switch, The 
communication relay group which reduces power consumption and does not cause an 
abnormal oscillation has been provided. 

[0018]Since the display for indication which displays the receiving level of the 
signal of the control channel which used the outdoor antenna as the directional 
antenna and was detected by the receiving circuit in the invention according to claim 
1 was added according to the invention according to claim 2, If the orientation of 
a directional antenna is adjusted according to the receiving level displayed on the 
display for indication, the communicating state between a base station and a mobile 
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station can be improved. 

[0019] In [ according to the invention according to claim 3 ] the invention according 
to claim 1 or 2, Since two or more indoor antennas are installed selectable, the 
receiving level of the signal in an indoor antenna is detected in a receiving circuit 
and two or more antennas were switched with this receiving level, The diversity effect 
can be given to the antenna of an indoor type and the place which the electric wave 
by a multipass does not reach easily can be decreased. 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

r g 1] It is an outline block diagram of the communication relay group concerning 

an example of an embodiment of the invention. 

[Dj 1 Lng 2] It is an outline block diagram of the communication relay group concerning 
an example of other embodiments of this invention. 

1 1 is an outl ine block diagram of the communication relay group concerning 
an example of the embodiment of further others of this invention. 
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ig 4] It is an outline block diagram of the communication relay group concerning 
a conventional example. 
[Explanations of letters or numerals] 

1 Outdoor antenna 

2 Indoor antenna 

5 Amplifier 

6 Amplifier 

7 Switch 

8 Switch 

9 Distributor 

10 Switch 

11 Receiving circuit 

12 Timing generating circuit 

13 Low noise amplifier 

14 Mixer 

15 Local oscillator 

16 Demodulator 

17 Receiving level display for indication 

18 Indoor antenna 

19 Switch 
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DRAWINGS 


[Drawing 1] 
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[Drawing 2 J 
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